Uncoupling of betaIIPKC from its targeting protein RACK1 in response to ethanol in cultured cells and mouse brain.
Protein kinase C (PKC) is involved in many neuroadaptive responses to ethanol in the nervous system. PKC activation results in translocation of the enzyme from one intracellular site to another. Compartmentalization of PKC isozymes is regulated by targeting proteins such as receptors for activated C kinase (RACKs). It is possible, therefore, that ethanol-induced changes in the function and compartmentalization of PKC isozymes could be due to changes in PKC targeting proteins. Here we study the response of the targeting protein RACK1 and its corresponding kinase betaIIPKC to ethanol, and propose a novel mechanism to explain how ethanol modulates signaling cascades. In cultured cells, ethanol induces movement of RACK1 to the nucleus without affecting the compartmentalization of betaIIPKC. Ethanol also inhibits betaIIPKC translocation in response to activation. These results suggest that ethanol inhibition of betaIIPKC translocation is due to miscompartmentalization of the targeting protein RACK1. Similar events occurred in mouse brain. In vivo exposure to ethanol caused RACK1 to localize to nuclei in specific brain regions, but did not affect the compartmentalization of betaIIPKC. Thus, some of the cellular and neuroadaptive responses to ethanol may be related to ethanol-induced movement of RACK1 to the nucleus, thereby preventing the translocation and corresponding function of betaIIPKC.